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BITUMENS (Group 3) and
EXTRAeTS OF STEAM-REFINED AND AIR-REFINED BITUMENS
(Group 2B)

A. Evidence for carcinogenicity to humans (inadequate for bitumens)
No epidemiological study of workers exposed only to bitumens is available. A cohort
study of US roofers indicates an increased risk for cancer ofthe lung and suggests increased
risks for cancers of the oral cavity, larynx, oesophagus, stomach, skin and bladder and for
leukaemia. Some evidence of excess risks for lung, oral cavity and laryngeal cancers is
provided by other epidemiological studies ofroofers. As roofers may be exposed not only to
bitumens but also to coal-tar pitches (see p. 174) and other materials, the excess cancer risk
cannot be aUributed specifically to bitumensl. Several case reports of skin cancer among
workers exposed to bitumens are available; however, exposure to coal-tars (see p. 175) or
products derived from them cannot be ruled out1-.

B. Evidence for carcinogenicity to animaIs (limited for undiluted steam-refined and
cracking-residue bitumens; inadequate for undiluted air-refined bitumens; sufficient for
extracts of steam-refined and air-refined bitumens)

ln severa! studies, application to the skin of mice of various extracts of steam- and
air-refined bitumens and mixtures of the two resulted in tumours at the sites of
applicationl.4. Undiluted steam-refined bitumens and cracking-residue bitumens produced
skin tumours when applied to the skin of mice. No skin tumour was found in mice after
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application of an undiluted air-refined bitumen. ln limited studies, subcutaneous injection
into mice and intramuscular injection into mice and rats of steam- and air-refined bitumens
produced sarcomas at the injection sitesl.

C. Other relevant data
Antigenicity against benzo(a)pyrene diol epoxide-DNA adducts has been demonstrated
in peripheral blood lymphocytes of roofers5.
Both an extract of road-surfacing bitumen and its emissions were mutagenic to

Salmonella typhimurium, whereas, in another study, 'asphaIt tar' extracted from an asphalt
concrete used for road surfacing was not. Bitumen-based paints for pipe coating were not
mutagenic to S. typhimurium5.
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BLEOMyelNS (Group 2B)
A. Evidence for carcinogenicity to humans (inadequate)
No epidemiological study of bleomycins alone was available to the W orking Group.
Occasional case reports of exposure to bleomycins, especially in the presence of concurrent

therapy with other putative carcinogens such as ionizing radiation, alkylating agents and
other potent oncotherapeutic drugs, do not constitute evidence of carcinogenesisl.
ln a large systematic follow-up of patients with Hodgkin's disease treated with an
intensive chemotherapeutic combination including bleomycins (plus adriamycin (see p. 82),
vinblastine (see p. 371) and dacarbazine (see p. 184)) but no alkylating agent, preliminary
evidence suggested no excess of acute nonlymphocytic leukaemia in the first decade after
therapy2.

B. Evidence for carcinogenicity to animais (limited)
Bleomycin has been tested in mice by subcutaneous and intramuscular injection and in
rats transplacentally. These studies could not be evaluated because of incomplete

